Background. women experience many changes over the course of life, from menarche to pregnancy and menopause. The factors affecting natural menopause and the variation in women's menopausal age are not understood. Few studies to date have examined the mean age of menopause and factors affecting it among Saudi women. Objectives. To determine the association between menopausal age and lifestyle and reproductive factors. To assess knowledge and preventive practices relating to menopause. Material and methods. This cross-sectional study involved 500 Saudi women between the ages of 45 and 65 years who had no history of breast cancer or surgically induced menopause. Data were collected using a self-administered questionnaire. Results. The study involved 500 Saudi women aged 45-65, with a mean age of 51.4. ± 5.06 years and an average age at natural menopause of 49.5 ± 4.9 years. approximately 49.4% of participants were premenopausal, 21.8% were perimenopausal, and 28.8% were post-menopausal. analysis of lifestyle factors revealed that 26% never exercised and 56.6% were obese. regarding the influence of obstetric factors, there were statistically significant differences between groups based on age at menarche, age at marriage, maternal age at menopause, and number of pregnancies. We also assessed knowledge and health care practices (including mammograms, pap smears, dXA, vitamin d and calcium use, and colonoscopy) and menopausal status. Conclusions. BMi, age at menarche, maternal age at menopause, marital age and parity are associated with age at natural menopause. Knowledge about menopause did not influence common preventive measures for postmenopausal women. Key words: factors, practice, age at natural menopause. 
Background
women experience many changes over the course of their life, from menarche to pregnancy, before reaching the end of their reproductive years. The onset of menopause marks the end of a women's reproductive life [1] . Moreover, age at natural menopause (anM) is considered a sentinel factor for chronic disease risk in later life. Delayed natural menopause is associated with an increased risk of breast and endometrial cancer, whereas early anM increases the risk of osteoporosis and cardiovascular diseases [2] . Thus, determining the age at menopause is important, and studying associated factors, especially modifiable ones, is an increasingly important research topic worldwide.
anM appears to vary between populations, and even more so among women within the same race/ethnicity. Epidemiological studies have reported an average age at onset of perimenopause of 47.5 years, with slight evidence of increasing age at menopause over time [3] . one systematic review identified the mean age at natural menopause as 48.8 years. This number differs by ethnicity/race [1] . in Saudi arabia, one study has reported that the mean age at natural menopause is 48.98 years, with a median age of 50 years [4] .
To this day, factors affecting the onset of natural menopause remain controversial. Thus, it is difficult to predict the exact age of menopause. However, some studies have shown that variation in menopausal age could be explained by genetic, environmental, socioeconomic, lifestyle and reproductive factors [5] [6] [7] .
Previous studies have found that early age at menopause was associated with lower education, unemployment, being separated, divorced, or widowed [6] , poor economic status [8] , and smoking [9, 10] . on the other hand, education and employment have been found to be associated with later anM [1] . Several studies have examined the association of BMi and physical activity with natural menopause, yielding inconsistent findings. one study reported that increased BMi and certain patterns of body fat distribution were associated with delayed age at menopause [11] . Moreover, premenopausal history of episodic weight loss of more than 5 kg was independently associated with later anM [12] . Women who maintain regular physical activity had a significantly later menopause [13] . However, in the renowned alSWH study, there was no effect of physical activity on anM [14] . Studies of diet and anM have shown conflicting results [15, 16] . it is hypothesized that diet may influence menopause via its effect on serum estradiol. However, large prospective studies are needed to draw such conclusions [6] . in addition to modifiable socioeconomic and lifestyle factors, there are some non-modifiable factors that influence anM. it is well recognized that both age at menarche and age at menopause are influenced by genetic loci [17] . This effect was identified by genome-wide association studies among women from various populations [7, 18] . one study conducted among Chinese women found that menarche at an age younger than 14 years was associated with earlier onset of natural menopause [8] . Several epidemiological studies have established that maternal age at menopause affects menopausal age in their daughters [3, 19] and has a significant effect on serum biomarkers of ovarian reserve [20] .
The World Health organization (WHo) estimates that life expectancy will increase by the year 2050, and that there will be one billion women over the age of 60 years [21] . Thus, it is important to study knowledge and attitudes toward this important stage of women's life [22] , taking in consideration the impact of culture on this experience [23] .
Objectives
To our knowledge, there is a lack of studies investigating anM and its associated factors in our population, and there is a need for further study of Saudi women's knowledge and practices regarding menopause. The aim of this study was to determine the relationship between menopausal age and certain reproductive and lifestyle factors, as well as to assesses the knowledge and practices of the selected population regarding menopause.
Methodology
Study design cross-sectional study. Setting two district hospitals (Prince Mohammed bin abdulaziz hospital & King Fahad medical city) and the King Salman social centre. it was conducted over a 3-month period in 2016, in riyadh.
Participants it involved Saudi women aged 45-65 years attending outpatient clinics. Women with breast cancer ± chemotherapy and those with surgically induced menopause were excluded.
Variables including: sociodemographic data, some reproductive factors such as age at menarche, age at 1 st marriage, maternal menopausal age, menstrual cycle duration and regularity, number of pregnancies and children, and the use and type of contraception methods. lifestyle factors included exercise and diet. Participants underwent an assessment of weekly consumption of selected types of food and drinks, such as coffee, honey, fish, soy and flax-seeds. as our primary objective in this study was the assessment of factors associated with age at menopause, the portion of the study assessing knowledge and practices focused mainly on women's knowledge of menopausal symptoms, HrT use, and the commonest preventive measures employed in this age group (including sun exposure, DXa scans, mammograms, pap smears, colonoscopy, and calcium and vitamin D intake). We plan to explore these factors in a future study.
Data sources/measurement participants were asked to fill in an arabic-language, self-administered questionnaire that was designed based on previous literature. Weight & height were measured to calculate bmi.
Bias as expected with this type of study, recall bias & digit preference bias.
Study size we used a convenience sampling technique and calculated the sample size using a statistical software program [24] , considering that we had to estimate means and proportions in our data. Thus, the minimum acceptable sample size was 377 individuals [25] .
Quantitative variables including: age, weight, height, BMi, age at menarche, age at 1 st marriage, maternal menopausal age, number of pregnancies, number of children, length of cycle, duration of ceased period. Statistical methods statistical analysis was performed using SPSS statistical software (release 24, SPSS inc., Chicago, uS). We managed missing data using the mean of series responses. However, we have little missing data because data were collected by interview, making it unlikely to have missing responses. assessment of the reliability of the tested items yielded a Cronbach's alpha of 0.66. The completed questionnaire was checked and pretested for clarity and suitability among 50 individuals. given that our sample size was relatively acceptable, we used the Kolmogorov-Smirnov test for continuous data such as age and other quantitative variables to evaluate data distribution. We presented data as frequencies and proportions for categorical data such as education level, marital status, etc., and mean and standard deviation (SD) for continuous data such as age at menarche, age at marriage, number of pregnancies, and number of children. data on age at menarche, age at marriage, number of pregnancies, and number of children were found to be normally distributed. Thus, we used anoVa (F-test) to compare means by menopausal status. We used the chi-square test to assess associations between categorical variables and menopausal status. A p-value ≤ 0.05 was considered significant.
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Results

Descriptive Data
Characteristics of the study population The study involved 500 Saudi women aged 45-65 with a mean age of 51.4 ± 5. Two hundred and forty-seven women (49.4%) were premenopausal, 109 (21.8%) were peri-menopausal, and 144 (28.8%) were postmenopausal ( Figure 1 ). The mean age of menopause was 49.5 with SD = 4.9. The majority of women (85.2%) were married; 42% had received university education, and 60% were unemployed. approximately 53% were generally healthy, with 97.6% non-smokers. We measured participants' BMi and found that 56.6% were obese and 30.6% were overweight (Table 1 ). 
Main results
Factors affecting menopausal age
With regard to lifestyle factors we found that 61% were practicing exercise once to three times per week. Compared with women who did not exercise, there was no significant difference in menopausal age. BMi showed a statistically significant association with menopausal status (p = 0.007).
regarding the effect of diet (Table 2) , we found that the majority of the study population consumed fish and arabic coffee (64% and 54% respectively), but this had no association with menopausal status. The majority of participants reported that they never consume soy beans or flax seeds (85% and 90% respectively). interestingly, honey consumption showed a statistically significant association, especially for those using one spoon of honey more than 3 times a week.
regarding reproductive factors, we found that multiple factors were associated with menopause, including maternal age at menopause (p = 0.001), age at menarche (p = 0.023), age at marriage (p = 0.013), and number of pregnancies (p = 0.026). However, there was no statistically significant association with cycle length or contraception use (Table 3) .
one systematic review has shown that early age at menopause is associated with CVS disease. However, the effects of time since menopause showed inconsistent results [29] . This finding has important clinical implications for planning & implementing screening and preventive measures in our community.
although smoking is the most established and consistently observed risk factor for early age at menopause [9, 10] , interestingly, smoking was not common in our study population, with only 1.2% current smokers. However, we found a significant association with BMi, which is consistent with the findings of other epidemiological studies [6, 13] . Moreover, BMi has been used to predict age at menopause, with higher BMi being associated with later anM [30] . interestingly, most participants in the study were either obese or overweight. This finding supports previous studies that showed an increasing prevalence of obesity among the Saudi population [31] , with females being more significantly obese than males [32, 33] . This might be explained by hormonal changes that occur during the peri-menopausal period and influence increases in abdominal fat [34] . although we expected that culture influences dietary habits among the Saudi population, the effect of diet on menopausal age was not conclusive. This was probably due to the selection of a few dietary elements and study design. Few studies to date have addressed the association between diet and age at menopause. a Japanese diet that contains soy is associated with late anM [6] , whereas a high intake of polyunsaturated fats accelerates anM [35] . one of the interesting findings in this study is that honey consumption might be associated with age at menopause. However, with our study design it is difficult to prove this association and its clinical significance. a few studies have addressed the effect of honey on menopausal symptoms [36, 37] . Further exploration of the effects of different types of honey and preparations is needed.
Prior studies, especially those that hypothesized the influence of ovulation or follicle attrition, have shown somewhat controversial results with respect to the timing of natural menopause. our results are consistent with previous reports with regard to the influence of age at menarche [8, 38] , maternal age at menopause [19] , age at marriage [39] , and parity [40, 41] on menopausal age. moreover, other analyses have reported that parity was not a prediction factor per se, but that age at last delivery was directly associated with menopausal age [42] . However, this study did not demonstrate any association with other reproductive factors, such as menstrual cycle length and contraception use.
Educated women demonstrated better knowledge about menopause than non-educated women. Health care workers also had better knowledge of menopausal symptoms and HrT than non-health care workers and unemployed women. approximately 49.3% of Saudi women have good knowledge of how many times they should be screened for breast cancer with a mammogram, and 52.3% know how many times they should be screened for cervical cancer with a pap smear. However, this knowledge did not extend to the frequency of screening and preventive practices for menopause. in contrast, other studies have shown a positive correlation between attitude and management [43, 44] . This might be explained by multiple reasons.
To minimize the effect of recall bias, we asked about frequency of screening and preventive practices within one year only. Further analysis is needed to adjust for age. our results regarding knowledge about HrT and its use to alleviate menopausal symptoms are consistent with those of previous studies [45] [46] [47] . in addition to women's lack of knowledge about HrT use, it seems that underuse of hormonal therapy could be due to physicians' hesitance to prescribe these medications despite current recommendations that favour the use of HrT for patients younger than 60 with no contraindications [48] .
Generalizability
To our knowledge, few local studies have assessed factors affecting age at natural menopause in the Saudi community. Knowledge and practices regarding menopause in this study, menopause knowledge refers to the degree of understanding of menopausal symptoms and use of hormonal therapy, and practices refer to the use of common preventive health care practices applicable to this age group. With regard to knowledge of menopausal symptoms, 50% of pre-menopausal women were not aware of psychosomatic, vasomotor or urogenital symptoms, compared to 53% of peri-menopausal women and 46.5% of post-menopausal women. The majority of participants were also unaware of HrT use for menopause. lack of awareness was more common among peri-menopausal women, but there was no statistically significant difference between the three groups.
regarding preventive practices for osteoporosis, most participants had not undergone a DXa scan, including one-third of postmenopausal women. This difference was statistically significant (p = 0.005). Moreover, 75% of the study population had no sun exposure on a regular basis. lastly, calcium & vitamin D intake was common, especially in the peri-menopausal group (52%). regarding common cancer prevention practices, only one-third of the study population had undergone a mammogram within 1 year, and fewer than 25% had undergone cervical cancer screening. Colonoscopy was the least commonly completed preventive measure, reported by only 6% of participants. There was no statistically significant difference with regard to menopausal status for any of these preventive measures. The prevalence of HrT use was 21%, and half of the women using HrT were post-menopausal.
Discussion
Key results and their interpretations
Based on the general characteristics of the study population the mean age at menopause in our study was 49.5 years. To the best of our knowledge there have been few publications regarding anM distribution in Saudi arabia, with previous studies reporting a mean anM of 48 years [4, 26] . This finding is similar to the findings of other previous studies [1, 27] . in our study, 47% of participants suffered from one or more chronic diseases, with a higher prevalence among post-menopausal women. There is growing evidence that age at natural menopause is an independent risk factor for a number of chronic diseases [28] .
Moreover, there have been few studies conducted to evaluate knowledge, attitudes and practices regarding menopausal symptoms [49, 50] , as well as quality of life [26] . This study adds to the growing body of evidence that onset of menopause is determined by an interaction of multiple factors that are not merely inheritable. therefore, the reported data can be explored in more depth to improve women's experience with menopausal care.
Limitations of the study
one major limitation is the study design. The inconsistent results may be due to the retrospective or cross-sectional nature of the data. other limitations common with this type of study include recall bias and digit preference bias.
Conclusions
Previous studies have described associations of age at menopause with socio-demographic and reproductive factors.
The results of these studies have been conflicting, except for the finding that menopause occurs earlier in smokers than in nonsmokers. The current study supports previous findings of a significant association with BMi, age of menarche, maternal age at menopause, marital age, and number of pregnancies, which might determine age at menopause among Saudi women. However, the other inconclusive results may be due to the retrospective or cross-sectional nature of the data. Thus a large, multi-centre prospective study could better identify the type and nature of these associations. in addition, the high prevalence of overweight & obesity in the study population points to a considerable risk to public health and merits greater attention at the community level. Family medicine is the speciality that addresses such problems, and has its own unique role in health promotion and prevention. it is unclear whether patients' knowledge about menopause and its associated health risks may affect the utilization of preventive measures. More efforts should be made to enforce the implementation of preventive practices for common health problems that occur during the postmenopausal period.
